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THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 . 1 36 (a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will 

be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this 

communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
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DETAILED ACTION 

1 . Claims 1 - 33 are pending in this application. Claims 1 , 5, 12, 16 and 20 have 
been amended, necessitating a new grounds of rejection. Claims 1-33 are rejected. 

Response to Arguments 

2. Applicant's arguments filed 6/6/00 have been fully considered but they are not 
persuasive. However, independent claims 1, 5, 12, 16 and 20 have been amended, 
therefore the examiner has produced a new grounds of rejection for these independent 
claims. The new rejections will be presented in the sections following. Arguments with 
respect to claims 24 - 33 are not deemed to be persuasive, therefore the previous 
rejections of these claims are maintained and are hereby incorporated by reference. 

Drawings 

3. Figure 1 should be designated by a legend such as -Prior Art-- because only 
that which is old is illustrated. See MPEP § 608.02(g). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-14, 16-18 and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chen et al, and further in view of Kucukakar et al ("Matisse: An 
Architectural Design Tool for Commodity ICs) and Fang et al (A Real-Time RTL 
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Engineering-Change Method Supporting On-Line Debugging for Logic-Emulation 
Applications). 

The current invention is generally directed to a debugging tool for use in circuit 
simulation. Specifically, the invention allows for statements to be inserted into 
synthesizable code (specifically RTL code) and then for the statements to be 
synthesized into netlist logic that functionally simulate debugging operations such as 
setting breakpoints and single step operation within a netlist description. This means 
that the breakpoint and single step functions would be available to the designer who is 
running a gate level simulation of the circuit. 

With respect to claims 1 and 5, the claim indicates the identification of, or 
creation of a synthesizable statement (step a), followed by the actual synthesis of the 
code into a netlist instrumentation signal description (step b). This instrumentation 
signal defines a means for allowing observability and controllability (i.e. breakpoint) 
within the netlist code. 

As indicated in the previous rejection Chen et al teaches a system (Matisse) for 
debugging 'synthesized' RTL designs (see Chen et al ABSRACT). The goal of Chen et 
al is, in part, to provide a methodology that is "analogous to source-level debugging of 
compiled software code, where the programmer debugs the execution of the compiled 
code while viewing the original source code" (pg. 134, col. 2, second paragraph). As 
Chen et al describes, this system generates RTL implementations from HLS designs 
(pg. 135, section 2.1). The applicant has argued that Chen et al teaches away from the 
synthesis of the code (pg. 137, section 3, second paragraph), however this does not 
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preclude that it could be done. Kucukakar et al further elaborates on the Matisse system 
which clearly states that Matisse is a debugger of the RTL implementation (pg. 29, 
Section Dynamic Execution Analysis). In addition, Figure 7 in Kucukakar et al 
graphically shows all of the debugging features and the circuit to which they are applied. 

Finally Fang et al shows a system where real-time changes in the RTL 
description of a circuit can be synthesized, maintaining established links between the 
RTL and netlist code (pg. 104, section 3.3). This means that changes in the RTL can 
quickly be debugged. It would have been obvious to one skilled in the art at the time of 
the applicant's invention to use the annotated design in Matisse in the Emulation in 
Fang et al, because this would allow the annotated design to be synthesized and 
produce the instrumentation signals of the current invention, thereby providing 
observability and controllability of the gate-level description. 

With respect to Claim 2: 

Chen et al teaches design annotation that includes embedding a daemon in the 

code describing a circuit element. This daemon is equivalent to the claimed 

instrumentation logic (pg. 137, sections 3, 3.1; pg. 138, section 3.2). 

With respect to Claim 3 and 4: 

Chen et al teaches execution analysis that allows for access to variables and 

operations of the design (pg. 138, section 4.1). The initialization of these variables and 

the updating of the variables (based on simulation results) is deemed to be inherent in 

the system of Chen et al. 
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With respect to Claim 6: 

Chen et al teaches design annotation that includes embedding a daemon in the 

code describing a circuit element. The daemon performs the functions of inserting 

unique variable assignment statements for monitoring the output of the current circuit 

element (pg. 138, figure 3). 

With respect to Claim 7: 

Chen et al teaches execution analysis that allows for access to variables and 

operations of the design (pg. 138, section 4.1). The initialization of these variables and 

the updating of the variables (based on simulation results) is deemed to be inherent in 

the system of Chen et al. 

With respect to Claim S.- 
Chen et al teaches creation of instrumentation output signals for the sequential 

circuit operation (pg. 138, column 1, first paragraph). 

With respect to Claim 9: 

Chen et al generation cross-reference data mapping for the source code 

statements and the instrumented output signal (pg. 135, section 2.1). 

With respect to Claim 10: 

Chen et al teaches simulation of the design using instrumentation signals to 

establish simulation breakpoints (pg. 138, section 4.1). 

With respect to Claim 11: 

Chen et al teaches displaying the source code where the code execution is 

highlighted (pg. 138, section 4.1). 
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With respect to Claim 12, 16 and 20: 

As described previously, Chen et al teaches a method and tools for manipulating 

a design description using High Level Synthesis (HLS) (as per claimed synthesizable 

statements). The design annotation process as described in Chen et al section 3 

beginning on pg. 137 describes the process of inserting daemons into the source code 

that allow for the insertion of monitoring variables that can be monitored in the design 

process. Although Chen et al does not explicitly describe synthesizing the code into a 

gate-level design, this capability is inherent in the system as the system is used to 

produce a design description for manufacture. 

Fang et al describes taking the modified RTL design and synthesizing this design 

(for implementation in an emulator). It would have been obvious to one skilled in the art 

at the time of the applicants invention to take the modified RTL code and produce a 

synthesized version of the circuit, as is shown in Fang, in order to either test the circuit 

design through simulation or emulation. 

With respect to Claim 13, 17 and 22: 

Chen et al teaches execution analysis that allows for access to variables and 

operations of the design (pg. 138, section 4.1). The initialization of these variables and 

the updating of the variables (based on simulation results) is deemed to be inherent in 

the system of Chen et al. 

With respect to Claim 14, 18 and 23: 

Chen et al teaches creation of instrumentation output signals for the sequential 

circuit operation (pg. 138, column 1 , first paragraph). Chen et al teaches generation of 
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cross-reference data mapping for the source code statements and the instrumented 
output (pg. 135, section 2.1). 



6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Postula et al teaches comparison of HLS and RTL designs. 

Orailoglu teaches synthesis of test circuitry that would be used for on-circuit 

testing (BIST). 

Howe teaches issues associated with simulation mismatches between RTL 
models and gatelevel models. 

7. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 



Conclusion 
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8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Douglas W. Sergent whose telephone number is 
(703)306-5448. The examiner can normally be reached on M-F (6:30 - 4:00) First 
Friday Off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kevin Teska can be reached on (703)305-9704. The fax phone numbers 
for the organization where this application or proceeding is assigned are (703)308-1396 
for regular communications and (703)308-1396 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703)305- 



5140. 



/ 



Doug Sergent/DS 
September 7, 2000 




